A DEVICE WITH A STATOR HAVING HIGH 
PERFORMANCE FLAT COILS 



FIELD OF THE INVENTION 

The present invention relates to a device with a stator having high 
performance flat coils, thereby the coils of a motor or a generator, wire 
groove seat, and stator tooth portion are separated from the stator portion. 
The flat wires are used to replace the round wire. There are only one layer 
of flat wires which is shaped in a shaping machine in advance. Therefore, 
the thickness of the flat material can be adjusted so as to control the 
number of winding accurately and therefore, a motor or a generator with a 
fixed volume may adjust the number of coil accurately so as to be acquire 
a precise inverse electrodynamic force constant K E . Namely, the working 
rotary speed range is controlled accurately. The number of coil may be 
presented by the following formula: E = Q»D»B*L» Z/2 = Q • K E 
where E is the voltage of a power source, Q is the rotary speed of an 
armature, D is an outer diameter of an armature, B is magnetic flux density 
of air gap, L is stacking thickness, Z is the total conductor number and K E 
is an inverse electromagnetic force constant. 



BACKGROUND OF THE INVENTION 

A high performance motor or generator must be in an optimum work 
point for acquiring highest working efficiency. Therefore, the range of the 
rotary speed must be held accuracy. Since E = Q«D»B»L« Z/2 = Q • 
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K E . Therefore, it is appreciated that the inverse electromotive constant Ke 
is inversely proportionally to the rotary speed of armature. Sine K E = D • 
B • L • Z/2. Thus, it is known that the inverse electromotive constant K E is 
related to the outer diameter D of the armature, air gap magnetic flux 
5 density B, stacking thickness L, and the total conductor number Z. If the 
outer diameter D of the armature, air gap magnetic flux density B, stacking 
thickness L are constants, it is only necessary to change the total 
conductor number Z, than rated highest rotary speed can be changed, as 
illustrated in Fig. 8. 

10 Referring to Figs. 8A to 8C, due to the diameters of the coils, only six 

winds are formed in Figs. 8A, 8B, and 8C. Eight winds are formed in Fig. 
8D. Ten winds are formed in Fig. 8E. 12 winds are formed in Fig. 8F. 14 
winds are formed in Fig. 8G. Therefore, it is difficult to have 7, 9, 11, and 
13 winds if necessary in operating point. Meanwhile, due to above figures, 

15 gaps are formed between the wires so that the coils are not efficient to 
occupy a space. Therefore, the cross sectional view of the coil will be 
reduced. Furthermore, the copper wire impedance of the coils increases 
and the copper wire power consumption increase. 
P = I 2 • R 

20 Where P = power consumption of copper wire of coil 
I = current of copper wire of coil 
R = copper wire impedance of the coil 
The copper wire impedance is proportional to the working temperature 
due to physics property. If the working temperature is increased, then 
25 impedance will increase positively proportionally. Therefore, the volume 
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occupy ratio of the coil in the wire groove is helpful to the reduction of 
impedance of copper wire. Abovesaid is important for the high operation 
performance motor. 
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SUMMARY OF THE INVENTION 

Since in the prior art, the winding wires have different cross sections 
and arranged many layers so that the volume occupying ratio in the same 
groove seat is different from one to one, moreover, in the same groove seat, 

10 various number of windings can not be achieved by arranging various 
round wires as to generate a large trouble in designing a motor or a 
generator to work in a working range. 

The number of coil may be presented by the following formula: E = Q 
• D • B • L • Z/2 = Q • K E where E is the voltage of a power source, Q 

15 is the rotary speed of an armature, D is an outer diameter of an armature, B 
is magnetic flux density of air gap, L is stacking thickness, Z is the total 
conductor number and Ke is an inverse electromagnetic force constant. In 
that the K E? an inverse electromagnetic force constant, is inversely 
proportional to Q, and proportional to the D, B, L, and Z. Therefore, 

20 when a motor or a generator with the same size is designed to be used in 
different working range. In that, the change of the number N of the coil 
will inversely proportional to the inverse electromagnetic force constant 

According to above reason and the device with a stator having high 
25 performance flat coils of the present invention, the inverse electromagnetic 
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force constant K E and the number of coil in various windings can be 
controlled precisely. Furthermore, various wires have gaps in arrangement. 
Therefore, the volume occupying ratio is higher. 

The various objects and advantages of the present invention will be 
5 more readily understood from the following detailed description when read 
in conjunction with the appended drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1A to 1C are a schematic views showing the outer stator groove 
10 seat and flat wire with various thickness and number of windings in the 
first embodiment of the present invention. 

Fig. 2A to 2C is a perspective views of the groove seat and flat wire 
of the first embodiment Fig. 1. 

Fig. 3A to 3C are a schematic views showing the outer stator tooth 
15 portion, wire groove seat, flat coil, insulating pieces of the first 
embodiment in the present invention. 

Fig. 4A to 4C are a schematic views showing the outer stator tooth 
portion, wire groove seat, flat coil, insulating pieces of the second 
embodiment in the present invention. 
20 Fig. 5 is a schematic view showing the outer stator tooth portion, wire 

groove seat, flat coil, insulating pieces of the third embodiment in the 
present invention. 

Fig. 6 is a schematic view showing the outer stator tooth portion, wire 
groove seat, flat coil, insulating pieces of the fourth embodiment in the 
25 present invention. 
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Fig. 7 A to 7B are the assembled cross sectional views of the outer 
stator and inner stator according to the present invention. 

Fig. 8A to 8G are schematic views showing that the prior art round 
wires placed in the wire groove seat, and showing the volume occupying 
5 ratio and number of windings. 

Fig. 8H is an assembled cross sectional view of an outer stator portion 
of a prior art round coil. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 To more understand the present invention by those skilled in the art, 

in the following, the details will be described with the appended drawings. 
However, all these descriptions are used to make one fully understand the 
present invention, while not to used to confine the scope of the present 
invention defined in the appended claims. 

15 Referring to Figs. 1 to 7, the device with a stator having high 

performance flat coils 10 of the present invention includes stator 41, 411 
which are punched by silicon steel piece. Since the tooth face 413 has a 
cambered surface, an tooth root end extends backwards from the center of 
the cambered surface. The distal end of the tooth root end is extended 

20 outwards with a tooth root distal end 414 which is not larger than the 
maximum width of the tooth root end 412. 

The T shape wire groove seat 21 is made by insulator and has a T 
shape. The longitudinal vertical post 211 thereof provides to be engaged 
with the coils of the motor or generator. The interior of the longitudinal 

25 vertical post 211 is hollow and is engagable with the stator tooth root end 
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412. The hollow portion is a hollow end 213 of the wire groove seat. The T 
shape wire groove seat 21 is formed with an inner side 214 and a bottom 
side 215 of a wire groove seat vertical post. The T shape wire groove seat 
21 is further formed with a plurality of different angles 216 of the groove. 
5 The flat coil 31 is a flat wire. Two ends thereof are installed with a 

flat coil head 312 and a flat coil tail 313. The thickness of the flat wire is 
determined by the depth 218 of the longitudinal vertical post of the T 
shape wire groove seat divided by the number of winds of a rated rotary 
speed Q so as to acquire a thickness dividing number. The thickness 315 

10 of the flat wire should be smaller than the thickness dividing number so as 
to assure that the total thickness of the flat coil after winding is slightly 
smaller than the depth 218 of the longitudinal vertical post of the T shape 
wire groove seat. The width 314 of the flat coil is slightly smaller than the 
width 217 of the winding space of the T shape wire groove seat. 

15 The abovesaid flat wire can be used in a standing form and is used 

with a "winding machine" for winding with a layer or multiple layer of 
windings. The shaped flat coil 31 is further engaged with the longitudinal 
vertical post 211 of the T shape wire groove seat 21. Moreover, the distal 
end of the flat coil 31 is installed with an insulating piece 212. 

20 The stator tooth portion is the single outer stator tooth portion 41 of a 

motor or a generator, or the single inner stator tooth portion 411 of a 
motor or a generator, or an integral closed and inseparable outer stator 
tooth portion 415, or an integral closed and inseparable inner stator tooth 
portion 416. The coil is the exciting coil of a motor or the induced coil in 

25 a generator. 
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The outer state ring portion 51 and inner stator ring portion 511 can 
be decomposed into a plurality of equal units. The right and left ends of 
each unit are adjacent to the right and left ends of each unit. They are 
engaged by corresponding inseparable embedded ends 513, while the 
5 orientation in engagement can not be adjusted so as to be formed with 
complete stator ring portion 51 and 511. The inner or outer rings of the 
stator ring portions 51 and 511 are installed with a plurality of inlaying 
grooves 512. The tooth root distal end 414 has a shape correspondent to 
the inlaying groove 512 of the stator ring portions 51, 511. The two are 

10 combined tightly. 

Although the present invention has been described with reference to 
the preferred embodiments, it will be understood that the invention is not 
limited to the details described thereof. Various substitutions and 
modifications have been suggested in the foregoing description, and others 

15 will occur to those of ordinary skill in the art. Therefore, all such 
substitutions and modifications are intended to be embraced within the 
scope of the invention as defined in the appended claims. 



7 



